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• Blockchains are emerging as one of the most interesting solutions for developing a more 
collaborative economy without any trusted third party

• A blockchain is a register, divided into blocks, distributed over all the nodes participating 
in this blockchain

• Blockchains are thus a distributed, decentralized and digital ledger that cannot be
altered

What are the Blockchains ?



What are the Smart Contracts ?

In Blockchain 2.0, Smart Contracts are among the strongest innovations of this
cyber-economy

• A Smart Contract is an accessible and auditable program by anyone, whose execution is 
verifiable (and therefore verified), coded in a transaction of a blockchain, designed to 
execute the terms and clauses of a legal contract and this automatically when certain 
conditions are verified

• The Smart Contracts can thus be understood as programs that can be exchanged
between objects, without any intervention of anyone, and can
be the only trusted « thing » between the pairs

• The problem is obviously to understand
these programs (written in Javacript,
Python, Solidity…) and to accept them !



Use case: Renault Vehicle Accidentology



The DSLs for Smart Contracts



The DSLs for Smart Contracts



Nouvelles formes d'appropriation et 
d'usages de technologies digitales

sur le marché des objets connectés : 
Le cas des smart contracts
dans l'industrie automobile

Marta Ballatore

PhD supervisors: Agnès Festré and Lise Arena

Financed by DS4H

Research doctoral stay – Aarhus University, Department of Information Systems, Denmark



Research project – Marta Ballatore

Nouvelles formes d'appropriation et d'usages de technologies digitales sur le 
marché des objets connectés : Le cas des smart contracts dans l'industrie 

automobile

The objective is twofold : 

i) Identify the uses of blockchain technology and smart contracts ;

ii) Analyze the possible obstacles to these uses = TRUST

General question: The acceptability and appropriation of Blockchain and Smart Contracts

technologies in the context of a connected vehicle

- "Connected Mobility" ecosystem level (insurers, car manufacturers, garages, banks, etc.)

- End user level (vehicle owner, driver)



Methodology

▪To understand the value proposition of

blockchain technology (requirements, adoption

factors) + the role of blockchain and smart

contracts in creating trust between ecosystem

players

▪Interviews : Blockchain and business experts

from several companies at all level of the

organization

At the moment :

20 hours

20 experts (CIO, marketing experts, software and

hardware engineers, etc.)

10 organizations (Bank, OEMs, Start Ups)

To find behavioral characteristics that affect

users’ perception of blockchain and their

intention to trust the system or

counterparties

1 experiment for end-users

1 experiment for managers

Interviews with experts Lab experiments



Preliminary results

▪Blockchain could provide distributed governance for the costs of networking and verification

▪Blockchain is seen as an institutional technology providing logics and rules of

intermediation between ecosystem actors

▪ In the connected ecosystem of the vehicle, the decentralized and automatic protocol is

perceived as a mediator for inter-organizational trust by guaranteeing the success of

transactions

✓However, this mediation as insufficient to provide a trustworthy ecosystem

environment.

✓Structural insurance seems to be essential to guarantee the intention of ecosystem

actors to participate in its renewal

Interviews with experts

=>  The complementarity of institutional technology to traditional institutional 

structures (contracts, trusted third parties, judicial system) making it possible to 

manage the competition / cooperation tension during the renewal phase.

Ballatore, Arena, Attour (2021) When an Institutional IT Renews a Connected Vehicle Ecosystem: Evidence 

from the trust-mediator Role of Blockchain Technology, Actes de la conference AIM 2021



Lab experiment with end-users

▪ In general, the attitude of a potential end user

depends on their current experience with a vehicle

(possession or use)

▪ Experienced users have a negative attitude towards

the smart contract and prefer a human expert.

▪ Inexperienced users have a positive attitude

▪ Aversion to ambiguity (type of uncertainty, inability to

know the probability that a result will be verified) plays

a significant positive role on attitude when the user has

no experience with a vehicle

▪ In contrast, interpersonal trust (generalized trust)

and risk aversion (ability to calculate the probability of

an outcome) play a negative role in attitude when the

potential user is "experienced"

Preliminary results

Attanasi, Ballatore, Chessa, Festré, Ouangraoua (2021) The Risky, the Ambiguous, and the Smart,

Under review



Preliminary results

LAB EXPERIMENT FOR INTER-ORGANIZATIONAL RELATIONSHIPS

(Lumineau et al. 2020)

What effects of a blockchain-based structure on cooperation between firms for data 
sharing ?

Sharing 
« Informational

Communs » 

▪ Blockchain and business experts:
▪ Survey and experiments with blockchain professionals during the

Stampede event in September 2021 in Sophia Antipolis

Method

Information system Behavioral economics

Cost reduction
Context

Manager 
characteristics

What role of manager's cognitive biases?

Does blockchain technology act as a mediator for inter-firms trust ? 

Ballatore, Toumi, Arena (2022) “Blockchain-based data sharing system: An experimental analysis of 

behavioural features affecting inter-organizational cooperation”, Proceedings of the 30th European Conference 

on Information Systems (ECIS).



Designing a Specific Low Power Architecture 
for Blockchain and Smart Contracts

Operations in 
Internet of Things Platforms
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* developed in LEAT

SHA-256
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secp256k1
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Curl Hash SHA-256
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Ratings of blockchains with IoT and Identifications of the cryptographic primitives



Modified 

Crypto Libs

Hardware Modelling

Power Management

Software development

OS

Linux Kernel

Device Drivers

Blockchain 

C++ APIs

BC + SC

⚫ Study on Blockchain – IoT

integration possibilities 

⚫ Blockchain: 

➢ Ethereum

➢ Hyperledger Sawtooth

➢ EOS

➢ Substrate

➢ IOTA (DAG)

State of the Art



The proposed IoT hardware model with Power Management

ARM
(QEMU) 

PS

SystemC-TLM

PL

PS: Processing System
PL: Programmable Logic 

Linux

Unix sockets

Linux/arm 5.5.0-rc5

⚫ Running Hyperledger Sawtooth application:

➢ Send a simple transaction

The total energy consumption (measured by PwClkARCH)

No Power Management was used

Power Management was used

Results
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